















































ON THE COVER 


Baie persons who find city life rather 
irksome during the hot-weather months 
may cast envious eyes on the construction- 
camp scene on our front cover. It shows the 
temporary home of one of the tunnel-driving 
crews engaged on the Pacific Gas & Electric 
Company’s project, which is described in 
our first article. Despite the limited space 
available, buildings have been disposed so 
as to save trees from destruction. Note how 
the lean-to adjoining the quonset hut at the 
right has been built around a large conifer, 
which seems to be growing out of the struc- 
ture’s roof. On the canyon wall in the back- 
ground are glimpses of two timber flumes 
long used for carrying water for hydro- 
electric generation and destined to be re- 
placed by the tunnels now being driven. 


»* 
IN THIS ISSUE 


bbe present shortage of electric power 
in many sections of the country is 
especially acute in California owing to a 
huge influx of people, with an accompanying 
boom in industrial activity coupled with 
unusually sparse precipitation. In an effort 
to overcome the deficiency in the territory 
it serves, Pacific Gas & Electric Company is 
pushing a $400,000,000 construction pro- 
gram to improve and expand its hydroelec- 
tric generating system. One phase of this 
activity, involving the building of works to 
permit more extensive utilization of the 
flow of the Mokelumne River, is described 
in our leading article. 


FIRMLY rooted belief that the deep 

South cannot compete with some other 
sections of the nation in certain kinds of 
manufacturing has been disproved to a con- 
siderable extent through the establishment 
of branch factories there by various north- 
ern concerns. Further evidence that this 
conception is only a bogy is to be found in 
the article starting on Page 109. It outlines 
the policies and methods by which J. Paul 
Treen has developed the Simplex Manu- 
facturing Corporation of New Orleans, La., 
into a leading producer of powercycles. His 
success is the more significant because it 
grew out of an entirely native and inde- 
pendent effort and because the product is a 
precision-built machine of a type that has 
seldom been made profitably in the southern 
sector. 

* 


QHORT articles include a description of a 
California highway-striping machine that 
uses air power in various ways and an ac- 
count of a compact, dependable pumping 
system to provide running water for con- 
sumers living beyond the limits of city serv- 
ice, 
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fornia serves as a reminder of the 

state’s dependence on runoff from 
its Sierra watersheds not only for irriga- 
tion and urban water supply but for 
power to turn the wheels of industry. 
The Pacific Gas & Electric Company, a 
public utility serving the San Francisco 
Bay area and much of northern and cen- 
tral California with electric power and 
gas for domestic and industrial use, is en- 
gaged in a $400,000,000 building pro- 
gram which is to extend over a 6-year 
period and will add 1,400,000 hp. to the 
company’s hydroelectric generating ca- 
pacity by 1951. This will bring the total 
horsepower available to the utility to 
nearly four million. 

The two largest elements in this proj- 
ect are a 43,000-foot tunnel, the longest 
of two to be driven, and a new 133,000- 
hp. power plant. Both carry the name 
Electra, and the powerhouse will replace 
an older station, also called Electra. All 
are the outgrowth of a hydraulic enter- 
prise that dates back to 1855 when 
placer mining began to flourish in the 
newly created state. In that year, am- 
bitious miners of Slabtown and Butte 
City built 19% miles of ditches at a cost 
of $75,000 to operate placers south of the 
town of Jackson. Their corporate hold- 


ike current acute drought in Cali- 





FIGURES IN FAMILY “FEUD” 


The end members of this trio both be- 
long to the Huntington family but are 
rival tunnel drivers on this job. ‘‘Les,”’ 
tunnel superintendent for the Walsh 
Construction Company, is on the right, 
and his nephew “Al,” of Morrison- 
Knudsen Company, Inc., is on the left. 
Between them is Allen Lee of Morrison- 
Knudsen. 


MOTHER-LODE GHOST TOWN 


Although Jackson is bursting at the 
seams and its narrow streets are con- 
gested with traffic, the perhaps more 
famous old mother-lode town of Vol- 
cano close by is well-nigh deserted. 
Among the incidents associated with its 
past was a near war between slavery 
and antislavery factions. 
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ings, like those of some 450 other com- 
panies engaged in a variety of under- 
takings, eventually became part of the 
Pacific Gas & Electric family tree. 

San Francisco claims to have given 
birth to one of these enterprises with the 
construction in 1879 of a steam-powered 
central station at Fourth and Market 
streets. Supposedly the first of its kind 
in the United States for the commercial 
production of current for lighting by 
means of arc lamps, it antedated by 
more than a year Thomas A. Edison’s 
famed Pearl Street station in New York 
City. Prior to that time, San Francisco’s 
beloved singer Lotta Crabtree and lesser 
troupers had to perform in an aura of 
gaslight. Commercial gaslighting in the 
City of the Golden Gate began in 1854 
with gas made in iron retorts from Aus- 
tralian anthracite carried as ballast in 
the holds of clipper ships engaged in the 
California wheat trade. The cost of the 
coal was $40 a ton at San Francisco 
docks, and that of the gas produced from 
it was roughly 60 times the present rate 
in the bay area. 

California’s first real hydroelectric 
plant was built at Redlands by a certain 
Albert Osbun in 1889. It had a wooden 
wheel, operated under a head of 4 feet, 
and drew water from an ancient Spanish 
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TUNNEL LINE, CAMP, AND EXISTING STRUCTURE 


The map indicates the course of the Electra and West Point tunnels, with a com- 
bined length of nearly 11 miles, and of the old canal-and-flume system which they 
will replace. In addition, a new Electra Powerhouse will be built with a generating 
capacity of 133,000 hp. The locations of the various adits through which tunneling 
operations are being conducted are marked. Electra Powerhouse is only a few 
miles from Jackson and nearby Sutter Creek, where the initial California aold 
discovery was made. The lower picture shows the camp near Adit 1 that is oc- 
cupied by the Walsh Construction Company forces. Because of the steep terrain, 
the fronts of the buildings are supported on stilts. A section of the afterbay of the 
Tiger Creek Powerhouse at the upper end of the project is seen in the upper view. 


zanja, a canal dug by the mission padres 
to carry irrigating water from Mill Creek 
to what later became the great citrus 
belt. Eight lamps, including one in the 
local railway station, were supplied with 
current, and the charge for illumination 
until ten-thirty each evening was a dollar 
per light per month. 

Pacific Gas & Electric’s 27,000-hp. 
Electra powerhouse that is now giving 
way to a new plant was the first hydro- 
electric installation to generate current 
for San Francisco. The pioneer station 
and a transmission line of unprecedented 
length for that era were financed and 
constructed half a century ago by Prince 
Andre Poniatowski, a Polish nobleman 
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related through marriage with the bank- 
ing Crockers of San Francisco. The 
prince first explored the mother lode for 
mining properties, and then decided to 
become an electric-power tycoon. His 
plant is still functioning. 

The mother-lode area in which the 
original Electra station stands has made 
notable contributions to the science of 
hydraulics, for there men witnessed the 
earliest attemps at hydraulicking. The 
monitors used were invented by enter- 
prising miners to save the labor of shovel- 
ing gravel into their sluice boxes and 
were suplied with water under pressure 
delivered by rawhide hose lines. In his 
historic sketch on the genesis and de- 






velopment of the Pelton water wheel, Dr. 
W. F. Durand says. “‘It appears that the 
activities which initiated the transforma- 
tion of the humble hurdy gurdy into its 
modern representatives were created in 
Amador and Calaveras counties in Cali- 
fornia.’”’ Pelton himself was a millwright 
in the Nevada City district and built 
many wooden wheels before he began to 
make refinements in design. 

Present interest is centered mainly on 
the more than 10 miles of hard-rock tun- 
nel on the Mokelumne Project, and es- 
pecially on innovations in equipment em- 
ployed to drive them. It is one of two 
major power developments constituting 
the utility’s 6-year plan, the otherinvolv- 
ing the expansion of facilities on the 
Feather River. Conduits that now carry 
water to hydroelectric plants located in 
the canyon of the Mokelumne and that 
are to be replaced by two sections of new 
tunnel consist largely of open ditches and 
flumes winding along the canyon’s north 
wall, the grades at certain points dating 
back to gold-rush days. 

To be built at a cost of $20. 000,000, 
the undertaking is based on data accu- 
mulated for more.than half a century and 
on plans that have been maturing for 
several years. It was initiated early in 
1947 with the construction of access 
roads and the establishment of six camps 
to house contractors’ forces, a sum of 
$250,000 being invested in those facilities. 
The storage capacity of one mountain 
reservoir is being increased by the in- 
stallation of a series of radial gates across 
its spillway. Besides carrying water by 
more direct routes and in greater volume, 
the tunnels will be immune to damage by 
storms and slides; and evaporation, 
which takes a heavy toll from miles of 
meandering water in ditchand flume, will 


be reduced. 


105 































The Electra Powerhouse is located at 
the lower and western end of the project. 
It is a 230x54-foot concrete structure 
which, including the 166x33-foot control 
building with essential machinery and 
accessories, represents an outlay of more 
than $15,000,000. Its three generators 
will have an aggregate capacity of 99,- 
000 kva., and their turbines will produce 
a total of 133,000 hp. The buildings at 
this site and an afterbay dam are in 
place, having been constructed under 
contract by Morrison-Knudsen Com- 
pany, Inc. At present, 3350 feet of steel 
penstock, tapering downward from a 
diameter of 10 feet to 7% feet, is being 
trucked in and assembled on concrete 
footings by the Western Pipe & Steel 
Company. This conduit will deliver 
water to the turbines under a 1200-foot 
head. 

Lake Tabeaud, the forebay reservoir, 
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ting drill steel. 


will serve the penstock as it has the old 
plant soon to be retired. Some 2900 feet 
of tunnel connects the lake with old pen- 
stocks and will also convey water to the 
new penstock. This tunnel is being en- 
larged to 12-foot diameter by the Utah 
Construction Company under a contract 
that includes driving the lower and 
western end of the 43,000-foot Electra 
Tunnel. This 12x15'4-foot horseshoe- 
shaped bore will serve as a conduit be- 
tween Lake Tabeaud and West Point 
Powerhouse, a smaller plant at a higher 
elevation that will house one 16,000-kva. 
generator. The concrete structure is be- 
ing built by Utah forces. 

The Electra Tunnel is being excavated 
under three contracts. Work on the sec- 
tion awarded to the Utah Construction 
Company is progressing from two head- 
ings, one above and one below its camp 
at Adit No. 3; Morrison-Knudsen is 


AIR POWER AT WORK 


Although the principal service of compressed air is the 
operation of rock drills in driving the tunnels, it also saves 
time and labor in numerous other ways. These views show 
a Multi-Vane air drill (below) reaming bolt holes on a 
penstock section, a No. 73 clay digger (left) excavating a 
penstock footing in shale, and a Size 500 cutoff wheel cut- 





driving the adjoining stretch from two 
working faces advancing in opposite 
directions from its camp at Adit No. 2; 
and the third contract was let to Walsh 
Construction Company which is camped 
near the upper tunnel portal at Adit No. 
1. From that point, the latter is now 
pushing one heading in a southwesterly 
direction, while a second, that was driven 
northeastward, has been holed through. 

Another tunnel, 14,000 feet long and 
likewise 12x15 4 feet in section, will con- 
nect the West Point Powerhouse and the 
afterbay of the Tiger Creek station—a 
larger, existing plant farther upstream. 
The contract for the so-called West 
Point Tunnel and for a 30-foot surge 
chamber 200 feet from its lower portal is 
held by T. E. Connolly, Inc. The latter 
maintains two camps. One is at the West 
Point Adit from which a heading is being 
advanced to meet a second being driven 
from the Tiger Creek Adit near the 
eastern end of the Mokelumne Project, 
where the second camp is located. A sec- 
tion of 2400 feet of tunnel between the 
surge chamber and West Point Adit has 
been completed. 

Rock penetrated to date in both tun- 
nels has been predominantly granite, 
which has varied widely in structure 
and hardness. Some granitic diorite has 
been found, with limited zones of true 
diorite. No large water pockets or ex- 
tensive faulted or shattered areas have 
been encountered so far in the West 
Point Tunnel, and the formation there 
has been more uniform than that in Elec- 
tra. Only short sections have needed 
timbering, and the prospects are that no 
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GOING THROUGH BAD GROUND 


Timber supports erected by the Morrison-Knud3en forces in a stretch of unstable 
rock. Because of water pockets and heavy, swelling ground encountered in the 
Electra Tunnel, the company may have to line 20 percent of its section with 
concrete. DA35 drifters are mounted on the drill carriage in the foreground. 


extensive concrete lining will be required. 
In the case of the Electra Tunnel, the 
workers have struck water pockets with 
temporary flows of perhaps 600 gpm. 
Zones of heavy ground and of swelling 
ground, in which seams of schist have 
occasionally figured, were encountered in 
this bore. 

Morrison-Knudsen estimates that per- 
haps 20 percent of its contract may ne- 
cessitate timbering and lining with con- 
crete. Timber sets generally employed 
are 10x10’s and 10x12’s on 4-foot centers. 
One 200-foot zone of swelling ground 
penetrated by its forces could not be 
held by timbers. A _ timber-changing 
technique was therefore developed which 
made it possible to assemble grilles or 
cages of interlaced reinforcing’ steel to 
retain and stabilize 18-inch-thick rings 
of quick-setting concrete. In this man- 
ner, headings were sometimes advanced 
by the bench method, using a bulkhead. 

Because tunnel driving has become a 
more or less conventionalized procedure, 
and because the formation in the Electra 
and West Point tunnels is relatively uni- 
form and the section throughout is the 
same, there is ‘a marked similarity in 
equipment and methods on the four con- 
tracts. Battery locomotives on track of 
uniform gauge do the hauling; drills are 
mounted on jumbos with hinged working 
platforms; and mucking and ventilating 
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facilities are much alike, if not identical. 
Where tunnel sections have to be lined, 
the concrete will be placed in steel forms 
by means of air-operated guns. Electric 





current for driving the compressors and 
other equipment has been made avail- 
able at all camps by the utility. 

Drifters on the various jobs range in 
size from 3 to 4 inches, and all are pro- 
vided with some type of mechanical feed. 
The use of jumbo-mounted drillsassmall 
as 3 inches is unusual in excavating 
hard rock in the volume handled, and a 
further innovation is the utilization by 
Connolly of small-diameter (1!4-inch) 
Carset bits. The cutting faces of this bit 
consist of Carboloy (tungsten carbide) 
inserts secured in slots in the steel bit, 
which is attached to a 1!4-inch, round, 
alloy-steel drill rod by a threaded stud of 
special alloy steel. The end of the stud 
that goes into the rod is deeply furrowed 
and cone-shaped to lock it in place. The 
stud is driven cold into the heated end of 
the rod, work that is readily done on a 
drill-steel sharpener. 

Because of their greater durability as 
compared with detachable bits of the 
conventional type, it has been found that 
one Carset bit will collar and finish 
several holes before it needs recondition- 
ing. Also, lighter drill rods with their re- 
duced impact-absorbing inertia, com- 
bined with smaller-diameter bits, are en- 
abling the fast-hitting 3-inch drifters to 
outdrill even 4-inch machines when the 
latter are equipped with bits of the usual 
size. 

Contractors on the Mokelumne Proj- 
ect that are not using the new bit have 
codéperated in making comparative test 
runs over extended periods by mounting 
a 3-inch drifter on their jumbos in place 
of one of their regular 4-inch drills, the 
former being provided with a 14-inch 
Carset bit and the latter with conven- 


ONE OF THE COMPRESSOR SHOPS 


These Ingersoll-Rand machines are stationed at the Morrison-Knudsen camp, Adit 
No. 2. They were once in service at the Kennedy Mine in the nearby mother-lode 


mining district. 





tional steel. In putting in ten of the 60 
holes constituting a round, the lighter 
machine finished, on an average, two 
holes ahead of the other drill. Workers 
naturally prefer the lighter drifter, and 
there is a slight saving in set-up time. 
Furthermore, the 4-inch machine con- 
sumes about 220 cfm. of air, or 30 per- 
cent more than the 3-inch. 

After Connolly adopted Carset bits, 
two men working one shift were able to 
maintain drill rods and bits for 3-shift 
operation at both headings, whereas a 
blacksmith and helper were formerly 
kept busy on the job through each of the 
three shifts. The smaller-size steel and 
fewer changes required at each face have 
eliminated one of the two nippers that 
were previously needed per heading per 
shift. The contractor has used 45 per- 
cent explosive in loading the 5- and 6- 
foot rounds fired, and the granite forma- 
tion has broken satisfactorily with 10 


percent less powder than was required 
when the holes were larger. 

Connolly has made it a practice to use 
Carset bits a prescribed number of 
rounds. At the end of that period all are 
removed from the rods, inspected, and, 
if necessary, hand-sharpened, some being 
dressed as many as four times. Then 
the bits and rods are reassembled and re- 
turned to the heading. Proper recondi- 
tioning of Carset bits is a bigger factor 
in obtaining maximum economy, as rep- 
resented by footage drilled per bit, than 
it is in the case of regular drill steel or 
bits. Through the courtesy of the Walsh 
Construction Company, ten bits were 
recently run at its Electra heading until 
they had to be discarded. The result of 
that test was an average of 288 feet of 
hole per bit. 

One of the generating units of the new 
Electra power plant is scheduled to be 


ready for use in June, and the end of the 
€ 





year should see the work virtually com. 
pleted. Pacific Gas & Electric Company 
has field offices at Martel near Jackson, 
which is approximately 7.5 miles west of 
the Electra Power House site. Jack BE, 
Cooney is general superintendent of hy- 
droelectric construction and George B. 
Thatcher is resident engineer on the 
Mokelumne Project. Ben Arp is general 
superintendent and Fred Arp tunnel 
superintendent for the Utah Construc- 
tion Company; Tom Ayers is chief en- 
gineer for Morrison-Knudsen Company, 
Inc., with F. A. Huntington as general 
superintendent; E. H. Hatch is project 
manager for Walsh Construction Com- 
pany and L. E. Huntington is tunnel 
superintendent; J. N. Barnett is project 
manager for T. E. Connolly, Inc., with 
Martin Johnson as tunnel superintendent 
at the West Point Adit and Ted Straight 
tunnel superintendent at the Tiger Creek 
Adit. 





PLACING ELECTRA PENSTOCK 


At the top-right is a length of penstock 
about to take a ride up the mountain 
to be joined to the assembled members 
left of it. A view of the penstock from 
above is at the left. After a section has 
been hauled yp the inclined railroad 
by a line from a hoist stationed at the 
mountain top, it is pulled off the car by 
a Caterpillar tractor. Then a cable 
that passes through a sheave anchored 
to the track is run around the big piece 
of pipe, permitting an air hoist (man at 
right) to roll it into place. At the top of 
the picture, parallel With the railroad, 
is the new Electra Powerhouse. . Right 
of it is the pioneer California station 
that furnished San Francisco's first 
hydroelectric power. A close-up of the 
HU air hoist that positions the penstock 
sections is at the top-left. 
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Small Aircraft-Type Pneumatic 
Tools Help New Orleans Firm 
Disprove Tradition that South 
is Unfavorable Place to Build 
Precision Machinery 


(hp ¥. Vivian 


WENTY-ODD years ago, while 

operating several motorcycle sales 

agencies in Louisiana, J. Paul 
Treen got the idea that a lightweight 
powercycle would find a market in Amer- 
ica. He began working on such a-ma- 
chine, and by 1927 had designed the first 
model of the Servi-Cycle which is now 
being manufactured in New Orleans by 
the Simplex Manufacturing Corpora- 
tion, which he heads. The Servi-Cycle is 
a 140-pound, 2-wheeled machine that of- 
fers dependable transportation for one 
person at a maximum speed of 35 miles 
per hour and sells for $249.50 anywhere 
in the United States. It will travel 100 
miles on one gallon of gasoline. 

Machines of this type have been popu- 
lar for some years in Europe because 
comparatively few people there have the 
means either to buy automobiles or to 
run them at the price they must pay for 
gasoline. It is only recently, however, 
that they have come into favor in the 
United States, and even now Servi- 
Cycle’s chief competition is offered by 
foreign machines. It sells here for $100 
and some less than a comparable British- 
made model, on which there is only about 
$20 import duty. 

This price difference is somewhat re- 
markable for several reasons. First, the 
American men who build Servi-Cycles 
are not only paid much more than their 
British cousins but also enjoy working 
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Building Servi-Cyeles 
Better and Faster 
















TYPICAL SERVI-CYCLE RIDERS 
Servi-Cycles equipped with box trailers are used for parcel deliveries by Western 


Union and tradesmen in many cities. 


Dean P. Sims (top), on the lawn in front of the 


Servi-Cycle plant in New Orleans, La., decided upon his discharge from the Navy 
at Long Beach, Calif., to see some of the country. He purchased a Servi-Cycle and 
started for his home in Detroit, Mich., by way of New Orleans and Miami, Fla., a 
distance of some 5000 miles. For the 2663 miles to New Orleans, his fuel and repair 


expenses were less than one cent a mile. 


conditions and benefits that are virtually 
unknown abroad and are found in few 
factories even in: this country. These ob- 
viously increase overhead expense. For 
instance, the plant is entirely air con- 
ditioned the year round at a cost of ap- 
proximately $100 annually per employee. 
Second, Servi-Cycles are made in the 
deep South, which is supposedly an un- 
favorable location for manufacturing an 
article of this type primarily because 
southern labor has traditionally been 
considered less efficient than that in the 
North. The experience of the Simplex 
concern does not support this theory. 
The Simplex success story is a south- 
ern version of a familiar American in- 
dustrial theme. It has again proved that 
a combination of modern plant layout 
and machinery, intelligent product de- 
sign, carefully planned techniques, and a 





demonstrated interest of management in 
worker welfare pays off. With such co- 
ordination, it seems to make little dif- 
ference on what side of the Mason-Dixon 
Line a factory is located. 

Mr. Treen began making a few ma- 
chines a week in a small shop. Produc- 
tion increased year by year, and the de- 
sign was meanwhile improved progres- 
sively. World War II gave the business a 
boost, as the armed services found that 
they could use powercycles to advan- 
tage. The Servi-Cycle was supplied 
mainly to Army paratroop units. It was 
light enough to be dropped from an air- 
plane by a 1-man parachute and provid- 
ed immediate ground transport for land- 
ing, airborne troops. The machines 
served many training bases in this 
country and accompanied invasion units 
to Africa, Italy, Sicily, and elsewhere in 
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Europe. Civilian sales during the war 
were subject to priority control, the same 
as automobiles. Since the end of the con- 
flict, the number of powercycles in use 
has increased rapidly. 

The International Powercycle As- 
sociation classifies a powercycle as a ma- 
chine weighing not more than 175 pounds 
and having a maximum speed of 35 miles 
an hour. In addition to such units as the 
Servi-Cycle which have a power plant 
built into them, the category includes 
bicycles with power attachments, light- 
weight “Scooters,” and the like. It does 
not embrace motorcycles, some of 
which weigh 600 to 700 pounds and sell 
for as much as $1000. Three states, 
Louisiana, Wisconsin, and California, 
have sections in their motor-vehicle laws 
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VARIABLE CLUTCH 


Section through the Servi-Cycle coun- 
tershaft, showing how the pulley open- 
ings can be varied by a sliding member 
to change the ratio of power trans- 
mission. In this low-gear view, the front 
belt that extends to the engine flywheel 
shaft is riding high in its pulley groove, 
while the belt that runs to the rear drive 
wheel is at the bottom of its pulley 
groove. Operation of the shift pedal 
serves to slide the inner faces of the 
two pulleys simultaneously. When in 





























high gear, the left belt rides at the 
top of its groove and the right one is 
seated at the bottom of its groove. 
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pertaining to the licensing of power- 
cycles, and others will likely follow suit. 

Before the war there were only about 
25,000 machines of that type in the 


United States. Now there are around 
300,000. Naturally, they are most nu- 
merous in places where they can be rid- 
den the year round, and they are com- 
mon sights on the streets of New Orleans. 
They are spreading northward, however, 
and 500 Servi-Cycles were sold during 
the past winter in Canada, although the 
factory wasn’t informed as to the use 
that was to be made of them. They are 
distributed through dealers located in 
every state of the union. There are more 
than 1000 of them, and many also handle 
bicycles, some sell outboard motors, 
while others deal only in Servi-Cycles. 
All these representatives carry stocks of 
repair parts and are equipped to service 
the machines they sell. 

In the early years of their production, 
most Servi-Cycles were used by juveniles 
for pleasure riding. Since the war, how- 
ever, the scarcity and mounting cost of 
automobiles, together with steadily ris- 
ing gasoline prices, have tended to in- 
crease the demand for machines for utili- 
tarian purposes. A check by the com- 





TWO SHOP MACHINES 


The Racine multiple saw (below) can be 
loaded with up to 20-foot lengths of rods 
or tubing and will automatically saw 
the material into any desired pieces 
from 1 inch to 1 foot long. Hydraulic 
clamps at the side and top release after 
a cut has been completed, and the 
material is then pushed forward the 
distance for which a gauge has been 
set. The machine is set to saw six pieces 
of 1%¢-inch tubing for clutch-spacing 
members. The other picture shows the 
fixture on which pieces of tubing for the 
Servi-Cycle frame are bent to accurate 
contours preparatory to welding them 
into an integral assembly. 






pany on those sold during two months of 
the past winter shows that only 16.5 per- 
cent of them was purchased strictly for 
pleasure riding. The largest group of 
buyers—29.6 percent—intended to use 
them for going to and from work. Seven 
out of every ten of the latter were more 
than eighteen years old. In second place 
was the 26.7 percent purchased for mak- 
ing deliveries by Western Union mess2n- 
gers, paper carriers, drug and grocery 
stores, and other concerns. Servi-Cycles 
for such purposes are often equipped with 
a 2-wheeled box trailer. Owners of 15.4 
percent of the machines bought them pri- 
marily to ride to and from school, and 
eight out of every ten in this class were 
more than eighteen years of age. Others 
listed were to be used for collection work, 
patrol duty, bank-messenger service, and 
for pickup-and-delivery service by filling 
stations and automobile dealers. 
Although the maximum speed is 35 
miles an hour, experience has proved 
that a Servi-Cycle will ordinarily make 
better time in city traffic than an auto- 
mobile. This is because it can thread its 
way through lines of vehicles with facili- 
ty. For example, a rider can move along- 
side a string of cars stopped for a traffic 
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signal and be first away when the light 
changes. 

By 1943, the growth of the business 
necessitated larger quarters, and Simplex 
acquired the compact 1-story structure 
with 50,000 square feet of floer space that 
now houses the enterprise. There are no 
stairways to climb, and one has only to 
open a door to go from offices to factery, 
or vice versa. Successive manufacturing 
operations follow the shortest lines of 
flow, starting in the machine shop and 
continuing to the final assembly stands. 
Overhead conveyor systems are used 
wherever feasible, reducing floor con- 
gestion and confusion. 

Air conditioning of the plant was not 
decided on for any manufacturing reason 
such as there is in some factories where 
temperature and humidity affect the 
processes involved. Instead, it was car- 
ried cut solely to make working condi- 
tions more comfortable on the theory 
that it would give employees a better at- 
titude toward their jobs, reduce fatigue, 
and thereby increase production. Mr. 
Treen believes it has accomplished these 
ends. Air conditioning, however, is just 
one phase of a studied employee-welfare 
program. 

For 10-minute periods at half-hour in- 
tervals during the day music is broad- 
cast. It comes in over telephone wires 
from a New Orleans studio and is select- 
ed each month in advance by a New 
York firm that has made a study of oc- 
cupational music. The playing is not 
loud enough to interfere with conversa- 





COMPRESSED-AIR SUPPLY 
The 25-hp. air-cooled ‘“‘Motorcompressor’’ at the right supplies plant air. Two 
smaller units (left) that were formerly used now serve as standbys. In the back- 
ground is an aftercooler. The air receiver is at the extreme left. 


tion, and outlets are spaced so that there 
is one near every workman. The same 
circuit serves as a public address system 
over which the telephone-switchboard 
operator can page anyone in the plant. 
Company officials report that the music 
is popular. No employee has ever com- 
plained that it distracts his mind from 





INFRARED DRYING TUNNEL 
Gasoline tanks that have just been spray-enameled are shown traveling on an 


overhead conveyor between opposed banks of heat lamps. 


Lamp reflectors are 


gold-plated. The conveyor speed is varied in accordance with the part to be dried, 


the maximum time required being about eight minutes. 


Gasoline tanks are re- 


ceived in halves, then welded together with a plate in the center. When the fuel 
on the side connected to the carburetor is exhausted, tipping the powercycle per- 
mits a reserve supply of half a gallon to flow in from the chamber on the opposite 


side of the plate. 
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his work, but if the broadcast is skipped 
for any reason, or reception is faulty, re- 
ports quickly reach the front office. C. P. 
Flournoy, Simplex personnel director, 
states that while there is no way of def- 
initely measuring its effect, it is believed 
that the music stimulates production by 
improving worker morale. 

Another step taken for the workers’ 
benefit was the painting of the entire fac- 
tory interior in accordance with recom- 
mendations by industrial psychological 
authorities. All employees get two weeks 
vacation annually with pay, and it is also 
a company policy to pay the highest 
wages in New Orleans in its respective 
job classifications. 

The Servi-Cycle has a double, tubular 
steel frame with single, curved lateral 
extensions just back of the front wheel to 
protect the rider’s legs in case of a colli- 
sion or fall. The wheels are of standard- 
bicycle diameter and take bicycle tires; 
but the spokes, rims, and hubs are con- 
siderably heavier than those of a bicycle. 
The machine is powered by a single-cyl- 
inder, 2-cycle, air-cooled engine of 2-inch 
bore and 24-inch stroke that develops 
about 2.3 hp. at 3000 rpm. In general it 
is similar to outboard boat-propulsion 
units and, as in their case, the recom- 
mended fuel is “white” or unleaded 
gasoline mixed with lubricating oil. 

Power is transmitted from the engine 
to the rear drive wheel through two lam- 
inated rayon-and-rubber V-belts, with- 
out the use of gears. The central and 
controlling clutch element is a tubular 
countershaft with a pulley at each end. 
From one of these pulleys the primary or 
front belt extends to a pulley on the en- 
gine flywheel shaft; from the other, a 





111 





second or final-drive belt extends to a 
pulley on the rear-wheel axle. The 
grooves of the clutch pulleys are V- 
shaped in section and their outer faces 
are stationary. The inner faces, how- 
ever, are movable and respond to the 
operation of the shift pedal. The clutch 
pulleys are mounted at opposite ends of 
a sliding tubular member on the counter- 
shaft, and as the opening in one becomes 
larger, that in tHe opposing one narrows 
correspondingly. 

When in the neutral position, the front 
belt is slack and no power is transmitted. 
Depressing the shift pedal makes the in- 
ner faces slide over, thus serving to take 
up slack in the primary belt and causing 
it to engage the engine pulley. In this 
starting position the primary belt rides 
at the top of its pulley groove, the in- 
ward-sloping sides of which are then 
closed at the bottom. The final-drive 
pulley, on the other hand, is open to its 
full extent and its belt rides at the bot- 
tom of the groove, thereby establishing 
a low-gear ratio. Further gradual de- 
pression of the shift pedal widens the 
opening in the primary-belt pulley and at 
the same time narrows the groove in the 
pulley at the other end of the shaft. 
Thus the radius of the belt path of the 
first pulley is reduced and that of the 
second one is increased. When the shift 
pedal is fully depressed, the primary belt 
rides at the bottom of its pulley groove 
and the drive belt has been forced to the 
top of its groove. The machine is then in 
high gear and the ratio of engine-pulley 
turns to rear axle-pulley turns is at the 
point at which the Servi-Cycle attains 
maximum speed. This variable-clutch 
arrangement obviously makes it possible 
to vary the power in an infinite number 
of steps throughout the range of the en- 
gine’s capacity. 

The transmission system not only 
operates effectively but also is considered 
the safest so far devised for such a ma- 
chine. When it is necessary to stop sud- 
denly, the drive belts willslip ifthe brake 
is applied forcefully. It is therefore not 
necessary to shift the clutch in order to 
overcome the inertia of the engine that, 
in some other types of transmission, 
tends to keep a machine moving forward 
until gears are shifted to place the clutch 
in neutral position. This feature of the 
Servi-Cycle is said to lessen accidents 
in traffic and is deemed especially im- 
portant in the case of juvenile riders. 

The machine has four controls all of 
which are operated one at a time by the 
hands and feet of the rider. A twist of the 
grip on the right handle bar actuates the 
throttle. Similarly turning the left grip 
releases the engine compression when 
stopping. The brake pedal is operated by 
the right foot and the clutch pedal by 
the left foot. The engine is started by 
means of a “‘kick”’ lever on the right side. 

The Servi-Cycle is built in four models, 
The basic one is mostly finished in black 
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enamel; the others include chrome plat- 
ing of many parts and various refine- 
ments and accessories. Although Sim- 
plex buys some parts fully assembled— 
among them lamps, magneto, and car- 
buretor, the machine on the whole is 
manufactured in its own plant. Parts of 
engines, tubular chassis, gasoline tanks, 
clutches, wheels, and other components 
are made in the rear of the factory and 
are then fabricated at some 20-odd sta- 
tions. These subassemblies are next 
brought together and leave four final- 
assembly stands as finished products. 
Methods of performing the various 
operations involved are always under- 
going scrutiny by the engineering and 
production departments, and changes 
are continually being made so that in- 
dividual jobs may be done better or 
faster. Sometimes this is accomplished 
by modifying the design of a part; more 
often by adopting the latest machinery, 
tools, and techniques available. The 
tooling department of eight men makes 





the jigs and fixtures for the various sec- 
tions and sets them up for use. Although 
the new plant has been occupied only 
five years, all but about five of the 30- 
odd heavy pieces of equipment originally 
in the machine shop have been replaced 


by improved units. In some cases the 
new equipment has been designed and 
built by the plant’s own staff. An ex- 
ample is a machine that turns both ends 
of a crankpin at once to a tolerance of 
1/2000 of an inch. Tubular frame mem- 
bers that have been cut to length and 
bent to shape are fabricated in the weld- 
ing shop into a 1-piece chassis in three 
stages. Special fixtures have been de- 
veloped that permit turning the work 
so that all welding can be done from 
overhead. 

In line with this policy of ever seeking 
better and quicker ways of doing things, 
the Simplex engineering and production 
staffs have become decidedly conscious 
of the capability and adaptability of air 
Some compressed air has been 


power. 
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used for spray painting and other pur- 
poses since operations began, but full 
recognition of its possibilities has come 
only within the past two or three years. 
One of the newer turret lathes, equipped 
with an air chuck and tungsten-carbide 
cutting tools automatically makes six cuts 
on a crankshaft. This enables the opera- 
tor to do other work while the machine 
is completing its cycle and has reduced 
the time of performing this job from 124 
minutes to 2!4 minutes. 

There are other auxiliary uses of air, 
but the outstanding gains in production 
have been achieved by the adoption of 
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small pneumatic tools for running up 
nuts and putting in screws. Hundreds of 
these are required in making the sub- 
assemblies and the final assembly, and 
virtually all this work is now done much 
faster and easier than was possible pre- 
viously with hand tools. The first air tools 
were tried out in 1946 and proved their 
worth so soon that others were added. 
By the beginning of 1947 the existing and 
foreseeable applications of air had in- 
creased to such an extent that greater 
compressor capacity was needed. To 
provide it, an Ingersoll-Rand 25-hp., air- 
cooled Motorcompressor was purchased. 


AIR-TOOL OPERATIONS 


Typical applications of small, light- 
weight aircraft tools that have speeded 
up hundreds of operations required to 
assemble Servi-Cycles. 

1. Tightening the 36 spokes in a 
wheel with a pistol-grip pneumatic 
screw driver. The cycle of mounting a 
wheel in the fixture, clamping it in 
three places, tightening the spokes, and 
removing the wheel, is completed in 
less than two minutes. Average time for 
spoke-tightening is approximately one 
minute. Formerly, when done by hand, 
the entire operation took more than 
twenty minutes. Not shown in the pic- 
ture is an air-cylinder hoist that lifts the 
wheel on and off the stand. 

2. Worker using a straight-handle, 
air-operated screw driver to put in 
Phillips-head screws that hold the in- 
spection plate on the motor base. 

. Installing a rocker-arm stud with 
34-inch hexagonal head with a Size 502 
impact wrench during the front-fork as- 
sembly. Seven operations are carried 
out with the tool at this subassembly 
stand, the nut and bolt-head sizes rang- 
ing from % to % inch. . 

4. Scaling weld surfaces of a frame 
preparatory to sanding and enameling. 

5. Approximately twenty subas- 
semblies are fed to the final assembly 
stands, one of which is shown here. The 
operator is putting on a front-wheel re- 
taining nut with an impact wrench. 
Largely through the use of these small 
pneumatic tools the final-assembly time 
has been reduced to an average of 40 
minutes per machine. 


This unit supplies the plant’s current re- 
quirements, while two smaller machines 
formerly in service act as standbys. Ad- 
ditional uses for air tools have brought 
the number of them to around 35, which 
is in the ratio of nearly one for every 
three men in the shop section of the 
plant. All are small Ingersoll-Rand units 
of the type that was developed during 
the war years primarily for aircraft con- 
struction. 

Of greatest utility at Simplex is the 
Size 502 impact wrench with a pistol-grip 
handle and trigger throttle. Torque from 
the reversible Multi-Vane air motor that 
runs it is converted into rotary impacts 
that are transmitted to a socket. This 
tool weighs only 3 pounds, and the tor- 
que reaction is so negligible as to be 
hardly noticeable by the operator. By 
using sockets of varying sizes, the 502 
can handle almost the entire range of 
square and hexagonal nuts and studs 
that enter into the construction of a 
Servi-Cycle. There is one at every sub- 
assembly station. One slightly larger 
wrench of the same design is available 
for the relatively few turning jobs that 
have to be done. 

Another aircraft-type tool that has 
been adapted for a special purpose at the 
factory is a miniature hammer that was 
designed for driving aluminum rivets. 
Designated as the AVC10, this tool is 
less than 9 inches long and weighs but 3 
pounds. It is used by Simplex with a 
scaling bit for the preliminary cleaning 


113 





The Servi-Cycle at the left is being given a test run on a 
dynamometer stand equipped with various gauges to show 


TESTING AND INSPECTION 
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range. Any adjustments that may be indicated and a thor- 
ough final inspection are made on the stands at the right. 


the machine's performance through the full engine-speed Each workman there is using a Size 502 impact wrench. 


of welded surfaces on the tubular Servi- 
Cycle frame. Following scaling, the 
welds are sanded smooth for enameling. 

The third tool in service is a pneumatic 
screw driver. The heaviest of the two 
sizes employed weighs 2’ pounds, and 
the other is 4 pound lighter. Both are 
less than 10 inches long and have an ad- 
justable cushion clutch that can be set 
so as to run on all screws to the same de- 
gree of tightness. Until forward pressure 


is applied, the motor runs without the 
bit turning. This enables the operator to 
insert the bit in the recess of the screw 
head and then to exert enough pressure 
for the clutch to engage, when turning 
starts. As the motor runs at 1600 rpm., 
it takes only a second or so to drive a 
screw. 

In many instances, according to J. L. 
Gale, plant production manager, air 
tools have cut in half the time formerly 


CRATING 


Even packing has been speeded up by using a small pneumatic impact wrench to 
run down nuts on bolts that secure the powercycle to the crate bottom at three 
points. Following bolting, the sides and top of the wire-bound wooden box are 
put in position and fastened. The front wheel is detached and placed alongside 
the machine to cut down the height of the shipping container. 


required to perform individual jobs. 
They have contributed importantly to 
the gains in efficiency made steadily 
since the new plant was occupied. As an 
indication of what this means, Mr. Gale 
states that output has increased fivefold 
during the past three years while man- 
power has grown but three times. When 
these facts were gathered during the 
final week in March, a new schedule call- 
ing for a 16 percent rise in daily Servi- 
Cycle production was being put in oper- 
ation and plans were underway for a 
similar increment within a few months. 
It was not believed that the shop force 
would have to be increased by more than 
a few men to accomplish these objectives. 

Simplex formerly maintained assem- 
bly plantsin San Francisco, Calif., and 
Baltimore, Md., and shipped parts to 
them from New Orleans. Both of these 
auxiliaries have been discontinued re- 
cently on the theory that any saving in 
transportation costs effected by assem- 
bling some of the units in the general 
regions where they are to be sold will be 
more than offset by the efficiency with 
which the main factory now operates. 

The current price of the Servi-Cycle 
represents a reduction from prewar 
figures and reflects economies in manu- 
facturing costs resulting from the steps 
that have been mentioned. ‘‘We are 
striving to find ways to reduce our selling 
price further,” says Mr. Treen, who is 
sole owner of the Simplex Manufacturing 
Corporation. “I believe that America 
became great largely because its man- 
ufacturers have had the ingenuity and 
industry to make better products all the 
while and continually lower prices. | 
think that we should continue along 
those lines.”’ 
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HE application of fresh cement mor- 

tar to masonry sometimes presents a 
problem because it is difficult to insure a 
firm bond between the old surface and 
the new. When placed upon a dry face it 
may shrink in curing and pull away. 
Therefore it is often necessary to drive 
spikes, rods, or the like to serve as an- 
chors for the fresh mortar. The use of 
these devices is obviated, it is claimed, 
by a method of application with equip- 
ment manufactured by The Consoli- 
dated Sales Company under the trade 
name of Bondact. 

By the process, a mixture of dry sand 
and cement is put in a hopper connected 
by a flexible hose to a hand-held spray 
gun. Compressed air entering the gun 
from a side port creates a vacuum that 
siphons the mix from the hopper and, in 
combination with a jet of water admitted 
through another port, forcibly ejects the 
mortar from the nozzle. The water is 
atomized by the air and hydrates the 
cement before application of the mix. 

At the beginning of the operations the 
equipment virtually sandblasts the sur- 
face to be covered or repaired because 
the mortar strikes with such an impact 
that most of the grains of sand rebound, 
leaving behind their cement coating, 
which penetrates cracks and pores. When 
a film of neat cement approximately 1/64 
inch thick has been deposited, the sand 
becomes embedded and only about 25 
percent of it continues to rebound. This 
layer serves as a bond between the old 
and the new materials, which may be 
built up to any desired thickness. 

A compressor of 105-cfm. capacity is 
required to operate the Bondact gun. 
Best results are obtained by maintain- 
ing a pressure of 80-90 psi. at the gun 
and by wetting down the surface to be 
covered. Where the pressure of the water 
available is too low for satisfactory work, 
a special tank is used and compressed 
air is taken from the regular source of 
supply to force the water out through a 
hose connection to the gun. The mix is 
composed of one bag of cement and 4 
cubic feet of sand, a quantity sufficient 
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Applying Cement Mortar 


as Dense as Granite 





























APPLICATION VIEWS 


In the upper picture, showing stucco being applied to a cinder-block wall, the 
tank at the left contains water under air pressure. The cone-shaped hopper holds 
a sand-cement mix which is ejected from the nozzle by compressed air in combina- 
tion with water. In the other view, the weather-eroded surface of a concrete grain 
elevator is being repaired by the Bondact process. 


to apply a coat 4 inch thick on 135 
square feet of surface or 1 inch thick on 
30 square feet. It is claimed that two 
men working under normal conditions 
can apply twelve such batches with one 
gun in an 8-hour day. Deposited '4 inch 
thick, this would mean 1100 square feet 
of surface covered. 

The sand must be clean, sharp, and 
dry. It may be of the kind used for sand- 
blasting, or of a size that passes through 
a screen of g-inch mesh. Because some 
of the sand does not adhere, the result- 
ant coating has an average cement-to- 
sand ratio of one to three. About 3 gal- 
lons of water is added per sack of cement, 
enough for hydrating and setting but not 
to lubricate the mortar so as to cause it 
to flow. As a result, the deposited ma- 
terial is dense and compact and will un- 
dergo only negligible shrinkage in dry- 
ing. Its weight averages 172 pounds per 
cubic foot, which is approximately the 





same as that of granite. It is claimed 
that the compressive strength of con- 
crete placed by the Bondact process is 
more than three times that of the best 
vibrated concrete. 

The process has many applications. 
It is suitable in the construction field for 
waterproofing masonry walls; lining 
water reservoirs; joining or repairing 
sewer and water mains of tile or concrete; 
coating brick, concrete, tile, stucco, and 
other structures; and for repairing bridge 
piers and abutments. Industrial plants 
can use it for patching heavy-duty floors 
and loading docks worn by trucking, 
etc., relining chemical tanks, and for 
lining furnaces. Railroads can do all 
sorts of repair and maintenance jobs 
with the equipment, and highway de- 
partments should find it helpful in 
patching paving, in keeping sidewalks 
and curbing in repair, and in coating 
metal and masonry surfaces. 
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Marking Highways 


for Safety 





PHOTOS OF MACHINE FROM 
“*CALIFORNIA HIGHWAYS” 


LATEST CALIFORNIA TRAFFIC 
STRIPER 


All mechanical parts are exposed for 
easy adjustment, cleaning, or removal. 
When in service, the marking machine 
is pushed by a truck. For moving it 
between jobs, its front end is jacked up 
by means of the air cylinder shown be- 
tween the wheels, and the assembly is 
then attached to the rear of the truck. 


DEQUATE marking of pavement 
Aw has long been recognized 

as one of the best means of con- 
trolling highway traffic for safety. All 
motorists are familiar with the painted 
lines. They know that they are placed 
there to safeguard them but they don’t 
always heed them. Despite the infrac- 
tions of careless drivers, however, there 
is no doubt that markings prevent ac- 
cidents and that the safety record, bad 
as it is, would be infinitely worse without 
them. In fact, President Truman’s 
Highway Safety Conference last year 
urged the states to concentrate on the 
improvement of the highway center 
stripe in a major effort to reduce the 
ghastly toll of head-on collisions and 
side-swiping accidents. 

Through standards defined by the 
Joint Committee on Uniform Traffic 
Control Devices, the states generally ad- 
here to the same pattern of markings— 
stripes 4 inches wide. Their placing is 
the job of the state-highway depart- 
ments, and they have devoted much re- 
search to the problem of finding out how 
to do it in the best possible way. Their 
studies have involved testing and select- 
ing marking materials for satisfactory 
and enduring service and devising ef- 
ficient equipment for applying them. 

In the search for suitable materials, 
they have had the coéperation of paint 
manufacturers, and, in addition, some 
states have established their own labora- 
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tories and developed their own formulas. 
Lacquer is preferred because it best 
meets the requirements for a material 
that will dry quickly, adhere well to con- 
crete and various bituminous roadways 
without serious discoloration, and ef- 
fectively resist the wear of heavy traffic. 
During and following the war, the best 
quality lacquer was unobtainable. The 
prewar material often lasted eighteen 
months or longer, whereas the wartime 
product frequently had to be replaced 
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five times during a like period. In recent 
months, the quality has become better, 
but it is still below standard. 

With regard to striping equipment, 
commercial manufacturers have been 
hampered in their attempts to meet the 
demand because of the numerous 
changes in stripe design. Consequently, 
many states have planned machines that 
will serve their particular needs. There 
has been a free interchange of ideas, with 
the result that improvements made in 


COMPRESSED AIR MAGAZINE 





the acci 
state is 
country 
are com 


chinery 
faces w 
that wi 


PAINTED TRAFFIC COPS 


EWING GALLOWAY PHOTOS 


Stripes on highway surfaces regiment the incessant motor parade that has come 
to be a prominent part of the American scene. They are invaluable safety aids 
for night drivers, and are especially welcome in fog or rain. The view at the left 
was taken just north of Santa Monica, Calif., and depicts a prewar Sunday motor 
cavalcade on U.S. Highway 101. Broken lines, instead of solid ones, were adopted 
as a wartime conservation measure to divide the lanes on either side of the road- 


way and are now fairly standard in all states. Double, white center markings are 
well-nigh universal. The other picture shows short, dashed stripes on a highway 
approach to Bear Mountain Bridge in New York. 


one section of the country have been 
adopted elsewhere if they could be used 
to advantage. 

Because of favorable climatic condi- 
tions that have given rise to heavily con- 
gested automobile traffic in California, 
the accident-prevention problem in that 
state is more serious than it is in the 
country generally. Multilane highways 
are common in its urban districts, and 
adequate marking is essential to safety. 
It is only natural, then, that California 
has been a leader in the development of 
striping apparatus. The task has been 
and is the twofold one of providing ma- 
chinery that will not only mark the sur- 
faces well but also do the work at a speed 
that will permit covering extensive high- 
way systems without the use of so much 
equipment and manpower as to make for 
inordinately high costs. The state’s 
latest striping machine was designed 
last year. It is the joint effort of numer- 
ous individuals in the Division of High- 
ways of the Department of Public 
Works and reflects the cumulative ex- 
perience gained with previous models. 
After one of the new units had been built 
and tested, the construction of eleven 
more was begun. 

The first marking equipment used in 
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California was pushed by the operator, 
who walked behind it. Towing by a 
truck was next tried, and was continued 
until it was found that better results 
could be obtained by putting the truck 
behind the machine. The first push-type 
unit was constructed in 1935 and was 
followed by eleven others. Each new 
model incorporated changes called for 
by modifications in striping design, and 
refinements and improvements were 
added from time to time. Most of the 
latter were based on suggestions made 
by the operators. 

Well-nigh from the beginning the 
paint has been applied by means of 
pneumatic spray guns, and until recent 
years the markings consisted solely of 
solid stripes that could be. placed with 
comparatively simple equipment. All 
that was required was a frame on wheels, 
with a seat for the operator and supports 
for the spray guns and hose lines through 
which paint and compressed air are de- 
livered. The tanks containing the mark- 
ing material and the compressor that 
furnished the air were mounted on the 
pusher truck. Later on, a mechanism 
was incorporated for dropping glass re- 
flector beads on the freshly painted 
stripes to make them visible at night. 


During the war it became the practice 
to use broken stripes for certain purposes 
as a conservation measure, and this 
made it necessary to devise some means 
of starting and stopping the guns at de- 
finite intervals. Operation of the bead 
dispenser and the paint sprays also had 
to be synchronized. The development of 
satisfactory apparatus was complicated 


™by the fact that when old markings were 


renewed the superimposed stripe had to 
be aligned precisely with the previous 
one. 

In the wartime machine, the painting 
cycle and, hence, the length of the stripe 
were controlled by a disk valve actuated 
by a bicycle wheel in contact with a 
drum on the rear axle of the unit. The 
same mechanism operated the bead 
dispenser. It was found that the length 
of the stripe was affected by any change 
in the driving wheel’s radius, which dif- 
fered with the temperature, the weight 
of the operator, and with fluctuations in 
tire air pressure. It was therefore neces- 
sary to make frequent adjustments—to 
speed up or retard the operation of the 
spray guns and bead dispenser—so as to 
compensate for these variables. 

It was evident that more positive con- 
trol was needed if the previously laid 
stripes were to be properly retraced; and 
as field experience had suggested other 
improvements, it was decided to redesign 
the apparatus. In doing this, the princi- 
pal aim was simplicity of operation. 
With the present-day pattern of mark- 
ings, the operator must be able without 
stopping his machine to shift from any 
one to any other of the following types of 
striping: A single white broken line; 
double solid white lines; double white 
lines consisting of a solid one on the right 
and a broken one on the left; double 
white lines with the solid one on the left 
and the broken one on the right; and a 
solid black stripe between double white 
lines. The second requirement was uni- 
form application of beads synchronous 
with striping at a steady, desirable rate. 

In addition to all these things, the de- 
signers sought to provide means for 
painting an offset stripe adjacent to a 
traffic barrier or other place where the 
machine could not be run directly over a 
line. Another objective was a unit built 
so that roughness of the pavement would 
not seriously affect the alignment of the 
stripes. Final considerations were: com- 
fort and convenience of the operator, and 
arrangement of the hose lines and spray 
guns so that they might be cleaned as 
quickly as possible at the end of each 
working period. 

As developed, the new machine looks 
much like the preceding model. It has a 
higher, more comfortable seat and is 
provided with foot rests. A windshield 
and rear-view mirror have been added. 
The spraying equipment is directly in 
front of the operator in plain view and 
with all controls within convenient reach. 
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SPRAY-GUN CONTROLS 


The four levers underneath the base of the steering-wheel post are within con- 
venient reach of the operator. The two longer ones control the flow of lacquer 
to the spray guns under the chassis and also the dropping of reflector beads with 
which white stripes are coated for night visibility. As pictured, the levers are in 
the “‘off’’ position. They can be set for the continuous painting of solid lines or 


for intermittent operation to produce dashed lines. 


The shorter central levers 


control compressed air admitted to the guns for atomizing the lacquer. Air- 
pressure gauges are shown at the lower right. 


There are three paint nozzles, two for 
white lacquer and one for placing the 
black stripe that is sometimes inserted 
between double white ones. The entire 
assembly may be readily removed for 
cleaning. 

The controls—four small levers, two 
short ones and two longer ones—are dif- 
ferent and simpler than those previously 
used. Through the medium of 3-way 
valves, the two longer ones control the 
painting of white lines and the deposition 
of beads on them. With the lever set in 
one position, a continuous stripe is 
painted; in another the line is broken at 
regular intervals, the standard dashed 
marking consisting of 9-foot-long stripes 
spaced 15 feet apart. Of incidental inter- 
est is the fact that such a line requires 
only 40 percent as much lacquer as a 
solid one. 

Two poppet valves turn the spray 
guns on and off automatically at the 
proper intervals when broken lines are 
being laid. These valves are operated 
from an adjustable cam which, in turn, 
is driven by one of the rear wheels. A 
revolving disk (see accompanying pic- 
ture), with black and white segments in 
proportion to the nonpainting and paint- 
ing periods of a cycle, serves the opera- 
tor as an indicator. By means of a hand 
wheel he may make any adjustment nec- 
essary to insure that the ends of the new 
and old stripes will coincide. Further, 


provision is made for changing the length 

of the dashes and the distance between 

them, if that should be desired. 
Operation of the spray-gun control 
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levers also starts the application of 
beads which are stored in two compart- 
ments, one behind each white-paint 
spray gun. A cone with fins extends into 
the bottom of each compartment. By 
slightly lowering the cone, the beads flow 
down over it, the fins distributing them 
evenly on the line. The cone is welded to 
a shaft connected to a pneumatic cylin- 
der. When compressed air is turned on, 
the piston lowers the cone; when the air 
is shut off, a spring raises the cone and 
stops the flow of beads. The dispensers 
are connected by flexible metal hoses to 
a box in which the beads are stored. 
This chamber is directly behind the 
operator’s seat and has a window in the 
back which enables the driver of the 
pusher truck to observe when the supply 
of pellets is getting low and needs re- 
plenishing. The two shorter levers con- 
trol the spray-gun atomizers and are 
turned off only when the apparatus is 
not functioning. 

When a striping machine is being 
pushed from one working place to an- 
other, its front end is raised and attached 
to the rear of the truck. As that part of 
the apparatus weighs 650 pounds, an air 
cylinder is built on to it to do the lifting. 
The piston brings pressure to bear 
against the pavement, while a rubber- 
tired caster at its lower end permits shift- 
ing the front end of the machine side- 
wise after it has been elevated to make 
the hook connection. By this arrange- 
ment it can be raised 36 inches from the 
ground. 

As the improved striping units are 





put in service, most of the pusher trucks 
also are replaced. Each new truck has its 
cab over the engine and directly behind 
the marking machine, giving the driver 
the best possible visibility of the road 
when the assembly is moving. Because 
speedometers are not accurate at the low 


‘speeds at which striping is done, the 


trucks are provided with engine tachom. 
eters so that they can be operated at a 
uniform rate conducive to the best per- 
formance of the spray equipment. Me- 
chanically driven agitators are installed 
in the lacquer tanks, and the trucks carry 
special apparatus for cleaning tanks, 
piping, and hose lines. 

The new marking machines were built 
in the shops of the Division of Highways 
under the supervision of Frank E. Burn- 
side, shop superintendent, and R. H. 
Stalnaker, equipment engineer. The 
cone-type bead dispenser was originated 
and developed by James J. Keleher, as- 
sistant mechanical foreman. 





SPRAY-CYCLE CONTROL 


When broken or dashed lines are being 
repainted, it is important that the new 
markings coincide closely with the old 
ones. This calls for careful steering to 
keep on the line and for turning the 
spray gun on and off with split-second 
accuracy. Intermittent spraying is con- 
trolled automatically by poppet valves 
operated by a cam which, in turn, is 
driven by a rear wheel. The black-and- 
white disk at the bottom of the picture is 
on the same shaft with the cam and in- 
dicates to the operator whether or not 
lacquer is being applied. It represents 
one cycle; that is, a line (white area) 
and a space (black area). The opera- 
tor’s left hand is on a wheel that enables 
him to make the necessary adjustment 
when the timing of the cycle is in- 
correct. Provision is made for changing 
the length of the dashes and the distance 
between them. 
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EAVY accumulations of dirt and 
grime on motors and control equip- 
ment can be readily slushed away by a 
method that has a novel aspect—it 
makes use of an ordinary dry-cleaning 
fluid mixed with compressed air. The 
solvent, which is converted into a high- 
velocity spray by means of a nozzle, dis- 
solves or loosens the deposit, while the 
air stream blows the detached matter 
away. American Airlines has adopted 
this method at its LaGuardia Field over- 
haul base for motor parts, radio equip- 
ment, and aircraft instruments. 

Some of the work is done in conven- 
tional spray-painting booths and with 
conventional equipment, while other 
cleaning jobs are performed with im- 
provised facilities. The solvent may be 
drawn from a container fastened to the 
side of a booth (1), or it may be taken 
directly from the can in which it is sup- 
plied, the dirty fluid draining into a 
bucket, as shown in No. 2. The type of 
nozzle used depends upon the work and 
may be a standard air gun or one into 
which a tube is inserted. Attached to it 
at an angle is another shorter tube which 
serves as a connection for a length of 
hose leading to the solvent container (3). 
The latter may be held by the operator 
or set anywhere on the worktable, as 
may be most convenient. In its passage 
through the elongated nozzle, the air 
sucks the fluid out of the can and atom- 
izes it at the same time. After cleaning, 
the parts are dried by a blast of com- 
pressed air. 

The solvent used by American Airlines 
is of comparatively low flammability and 
nonexplosive, following, generally, the 
specifications of Stoddard solvent, a 
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standard fraction of petroleum charac- 
terized by a flashpoint of 100-105°F. 
Motor and engine parts are cleaned with 
a fluid having a slightly higher flashpoint, 
while instruments get a bath with highly 
refined naphtha. Air pressures vary, of 
course, with the work and its condition. 
In the case of engine parts, the solvent 
is applied at from 90 to 110 psi., while 
the maximum for radio equipment and 
delicate instruments is 30 pounds. The 
air is filtered to remove moisture, dust, 
and any scale that might be in the sup- 
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ply lines. Used solvent is recovered by 
American Airlines and is good for several 
applications provided it is not too heavi- 


ly laden with oil. It is first allowed to 
settle in a tank provided with a valve 
to drain off water and sludge, and then 
goes to a special reclaiming unit. 

The pictures show typical jobs and 
equipment. From top-left to bottom, 
workers are engaged in spraying clean- 
ing solvent on an engine part, a radio 
transmitter, and a radio receiver to re- 
move dirt and grime. 
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Jet Pumps for Rural Service 


g. W. MeConaghy 


URAL dwellers and suburbanites 
Re-= homes are beyond the reach 
of city water mains often experi- 
ence difficulty in securing an adequate 
supply of running water. Surface water 
from springs, lakes, ponds, or streams is 
seldom suitable for human consumption. 
Because it is rarely free from contamina- 
tion, if not lacking in quantity, most 
rural inhabitants obtain their supply 
from wells whose depths vary in accord- 
ance with the elevation of the water table 
below the earth’s crust. The deeper that 
level, the greater the problem of lifting 
the water to the surface. One way in 
which this may be accomplished is by 
the use of a jet pump, a type that is be- 
coming increasingly popular. 
Pumping systems are generally classi- 





























































































WELLS OF TWO TYPES 

A dual pipe system (right) may be used 
within the casing where the well diame- 
ter permits. In smaller wells, the casing 
itself serves as the pressure pipe to the 
jet, and the upward flow is carried by 
— inner central pipe, as seen at the 
eft. 
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fied as follows: shallow-well if the dis- 
tance from the pump to the water level 
is less than 20 feet; deep-well if the foot- 
age is greater. Units for shallow-well 
duty are designed to use atmospheric 
pressure to raise the water. Such pumps 
create a partial vacuum at the inlet, 
causing atmospheric pressure to force 
the water up a suction pipe. Theoretical- 
ly, at sea level, water could be lifted 34 
feet, but the mechanical limitations of 
the pumps reduce this to a maximum of 
25 feet. 

When the water table is more than 25 
feet below the pump, it is necessary to 
submerge the pumping element in the 
water. The type used in this case may 
be a plunger pump actuated by a rod 


TYPICAL DEEP-WELL SYSTEM 


The pump delivers water under pressure to the jet in the 
well, which directs a high-velocity stream upward and 
thus draws well water into the diffusor through the foot 
valve. The two streams join, and velocity is converted 
into pressure that carries the combined flow to the inlet 
of the pump on the surface. After passing through the 
pump, some of the water goes to the storage tank and 
the remainder is recycled to the jet. That entering the 
tank compresses air, which provides the pressure neces- 
sary for delivering the water to points of use when fau- 
cets are opened. 





from the surface, or it may be a jet 
operated by water under pressure from 
a surface pump. The latter type is find- 
ing increasing application in the deep- 
well field because of its structural sim- 
plicity, flexibility, and quietness in serv- 
ice. 

A typical deep-well jet system consists 
of a centrifugal pump driven by an elec- 
tric motor, of a control valve, of a hy- 
dropneumatic storage tank fitted with a 
pressure switch, and of an ejector jet 
and foot-valve assembly located in the 
well. A pressure or drive pipe extends 
from the pump to the jet nozzle and de- 
livers water from the pump to operate 
the jet. The high-velocity stream issuing 
from the nozzle lowers the pressure at the 
entrance to the jet diffusor, causing well 
water to enter through the foot valve. 
The two streams mix in the diffusor, 
where velocity is converted into pressure. 

Under the influence of this pressure, 
the combined flow rises in the suction 
pipe to the inlet of the centrifugal pump 
at the surface. After passing through the 
pump and increasing in pressure, the 
stream divides, some of the water enter- 
ing the storage tank and the remainder 
going to the jet for its continued opera- 
tion. Separation is effected by a control 
valve interposed between the pump and 
the tank and designed so that it will 
maintain sufficient pressure on the jet 
nozzle to force the well water up to a 
point where the pump can pick it up. 
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VARIOUS PUMP ARRANGEMENTS 


The view below shows a '4-hp. Ingersoll-Rand Superjet 
pump that supplies a country club with water. Units of this 
type for pumping from maximum depths of 120 feet are 
available in five sizes ranging from 14 to 1 hp. Typical 
set-ups are at the right. Units of more than 1 hp. are built 
for deeper wells and greater pumping capacities. 









































Use of a conventional hydropneumatic 
storage tank with the jet pump permits 
making the system entirely automatic. 
As the water in the tank rises, it com- 
presses the entrapped air, and when a 
predetermined pressure is reached, the 
pressure switch shuts off the pump. 
Water is then delivered from the tank to 
the point of consumption until the pres- 
sure drops to the lower limit of its work- 
ing range, when the switch again turns 
on the pump. During the time the latter 
is not operating, the foot valve remains 
closed. This keeps the entire system un- 
der storage-tank pressure and full of 
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BRADY AIR-VOLUME CONTROL 
This device functions to maintain air in 
the storage tank under the desired 
pressure. Its operation is explained in 
the article, 
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water so that no priming is necessary 
when the unit resumes pumping. 

Because well water is not always satu- 
rated with air, it is often found that the 
air cushion in the storage tank is partial- 
ly absorbed by the water and must be 
replenished. A simple control device by 
which the proper pressure can be main- 
tained in the tank is a spring-loaded 
diaphragm. One side of it is connected to 
the suction of the pump, the other to the 
storage tank through the medium of a 
small orifice and to the atmosphere by a 
spring-loaded check valve. 

When pumping starts, the suction side 
of the diaphragm is under reduced pres- 
sure and is forced in that direction by 
the spring. If the water level in the tank 
is above the orifice when this action 
takes place, atmospheric air can enter 
through the check valve at a faster rate 
than water can flow through the orifice. 
A small amount of air is thus drawn into 
the device and remains there until the 
pump ceases to operate and the spring 
returns the diaphragm to its former posi- 
tion. This causes the air on the inner 
side of the control to pass through the 
orifice and to enter the tank. The device 
will take in no air from the atmosphere 
when the water level is below the check 
valve, for the air from the tank will pass 
through the orifice at a faster rate than 
atmospheric air can be drawn in through 
the valve. 

Jet pumps possess several advantages 
























over those of the plunger type. The 
latter often makes considerable noise 
when in operation because of the recipro- 
cating action of the plunger rod and the 

pulsating nature of the flow of water. 

Furthermore, replacement of worn mov- 

ing parts often necessitates the removal 

of the entire rod from a well. The most 

important feature of the jet pump is that 

it has no moving parts in the well proper. 

In consequence, it not only runs noise- 

lessly but its submerged section normally 

does not require repairs. 

Another advantage of the jet pump is 
that its surface components need not be 
located directly over the well but can be 
offset where installation problems de- 
mand such a procedure. This permits 
placing them in a building some distance 
away from a well. Jet pumps can be 
manufactured in well-nigh any size and 
capacity, and for any depth of well. 
That they are being used in increasing 
numbers is indicated by U. S. Depart- 
ment of Commerce statistics which show 
that more than 350,000 such units were 
produced in 1947. 

Some idea of the value of an automatic 
pump on a farm can be gathered from 
the following data. While the total con- 
sumption varies, of course, with the size 
of the household and the number of 
animals to be tended, we are told that 
the daily requirement for each member 
of a family is 25 gallons; for laundry and 
dish washing, 200 gallons; for a horse, 
10 gallons; a cow, 15; a hog, 3; for i90 
chickens, 4, and so on. 

Anyone who has had the chore of 
bringing water up from the ground by 
means of a hand pump, or who has had to 
tinker with a gasoline engine-driven unit 
on a cold winter’s morning, will tell you 
that it takes a lot of water to supply the 
multiple needs. To him the modern elec- 
tric pump such as the jet system is both 
a necessity and a luxury and saves him 
precious minutes, aside from labor, that 
he can devote to one or other of the 
many tasks that always remain to be 
done on a farm. 
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MODERN HIGHWAY BUILDING 


ONSIDERING the current extent 

of our intermeshed ribbons of con- 
crete and “blacktop,” it is difficult to 
comprehend that the American program 
of roadbuilding did not begin until 1890. 
Yet that is true, as was pointed out in a 
recent address before the Michigan 
Highway Conference by Charles M. Up- 
ham, engineer-director of the American 
Road Builders Association. Visitors 
from abroad in the latter part of the 
nineteenth century classified our roads 
as the worst of any civilized nation. 

Beginning in 1792, we constructed a 
considerable mileage of turnpikes with 
private capital. They were surfaced with 
pounded stone and cost about $7000 a 
mile. The period between 1810 and 1830 
was the canal era, and it was followed by 
a railroad boom. People said there would 
never be a need for many highways. But 
the advent of the bicycle gave an im- 
petus to roadbuilding, and when the 
automobile came along, modern highway 
construction had its real inception. In 
1891, New Jersey enacted the first law 
providing state aid for roadbuilding up 
to one-third the cost. Financial aid is 
now given by the Federal Government, 
and 614,000 miles of highways are 
eligible to receive it. 

During the comparatively brief span 
of modern road construction there has 
been a revolution in contractors’ equip- 
ment. About the only machinery avail- 
able in 1890 was the rock crusher, in- 
vented in the United States in 1858, and 
the steam roller, originated in France in 
the following year. The ideal highway 
of that day was water-bound macadam. 
In this country, contractors considered 
steam rollers too expensive and used 
horse-drawn rollers for many years. 
Other equipment consisted mainly of 
picks, shovels, wheelbarrows, carts, 
horse-drawn scrapers, and black powder. 
A complete contractor’s outfit could be 
bought for around $2500. Modern road- 
building machinery was born in the 
1920’s with the adoption of the gasoline 
engine for various types of machin- 
ery. Although the mechanical rock drill 
had been available long before that time, 
its application was then multiplied by 
the appearance of the portable air com- 
pressor. 

Power-driven highway equipment has 
now attained such importance that Mr. 
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Upham estimates $650,000,000 of it will 
be bought in 1948. This is a huge sum, 
but experience has shown that each ad- 
vance in mechanization has decreased 
construction and maintenance costs. It 
would be an almost impossible and never- 
ending task to build a modern highway 
with deep cuts and heavy fill with 1890 
machinery. 

We now have around 37 million power- 
driven vehicles on the roads. We spend 
about eighteen billion dollars annually 
for transporting goods by highway and 
fifteen billion for operating pleasure and 
business cars. 'T’o extend our road net- 
work and to keep existing highways in 
repair requires expenditures of approxi- 
mately 2.5 billion dollars annually. e 

Since unit costs go down as mech- 
anized equipment improves, the devel- 
opment of better machinery saves the 
taxpayers dollars and is of great public 
interest. In July, hundreds of manu- 
facturers will show their latest creations 
at the 1948 Road Show in Chicago. 
Thirty acres will be given over to the dis- 
plays, and every contractor of impor- 
tance in the nation will be there. 


OUR FUTURE IRON 


N TWO more years the Lake Superior 

iron ranges will have been producing 
an even hundred years. During that 
period the region has accounted for a- 
round 85 percent of the domestic iron- 
ore output. In 1947 it yielded 82 percent 
of the 93,248,000 tons of ore mined with- 
in our borders. The exhaustion of the 
high-grade ores in this great reservoir 
has been foreseen for many years. The 
latest estimates are that it still contains 
about 20 years’ supply at the current 
rate of extraction. Once this reserve is 
depleted we will, perforce, have to rely 
upon the lower-grade taconite ores of the 
same area, supplemented by such quanti- 
ties of high-grade ores as can be de- 
veloped from our other producing sec- 
tions and as can be imported. 

In 1947 we imported approximately 5 
percent of the ores we consumed. These 
came principally from Chile, Canada, 
and Sweden. On the other hand, we ex- 
ported a record amount of ore, mainly to 
Canada. This seeming paradox is ac- 
counted for by the fact that Canadian 
production, although small in compari- 
son with ours, is exceptionally high in 





iron content. Consequently, our nor- 
thern neighbor used Lake Superior ore to 
dilute its rich ores and sent us some of the 
latter for enriching our own output. 

Since mining of the Lake Superior de- 
posits began, they have given us «p- 
proximately 2300 million tons of ore con- 
taining around 51 percent of iron. Ac- 
cording to figures cited a year ago by 
C. M. White, president of Republic Steel 
Corporation, the lower-grade taconite 
reserves in the same area aggregate 67,- 
000 million tons of ore averaging 35 per- 
cent in iron content and containing more 
than 23,000 million tons of actual metal. 
However, a complete new technology 
of beneficiation must be developed to 
bring the iron content of this ore up to 
the range that is now commonly fed to 
our blast furnaces. Either that must be 
done or more blast furnaces must be 
erected to bring the yield of metallic 
iron to the current level when charging 
the lower-grade ores. Either course will 
be expensive. However, the steel in- 
dustry has had the problem under in- 
vestigation for years and is pursuing an 
intensive program of research aimed at 
giving its plants a continuing supply of 
raw material. 

Aside from the Lake Superior region, 
our greatest reserves of actual and poten- 
tial ore are the magnetite deposits of 
New York, New Jersey, and Pennsylvan- 
ia. These supplies could be augmented 
by imported ores. However, it is not 
desirable under our present distribution 
of steel-making facilities to obtain the 
bulk of our ore from these sources. 
Transportation costs from the eastern 
seaboard to existing mills in the Pitts- 
burgh and Chicago areas would add ap- 
preciably to the selling price of steel 
products. The alternative would be to 
move an appreciable number of the 
plants eastward, and the cost of this 
would be monumental. The desirable 
course, it seems, is to find ways and 
means of utilizing the low-grade ores of 
the Lake Superior district. 

From an international viewpoint, our 
iron-ore position is not encouraging. 
Of the estimated 16.2 billion tons of iron 
metal in the world ore reserves and avail- 
able for use under existing steel-making 
practices, the United States possesses 
only 10.5 percent. However, we have 
been producing 40 percent of the world’s 
steel. Obviously, if this course is contin- 
ued, our supplies will be exhausted long 
before those of some other nations. 
Nevertheless, much of the universe is 
looking to us for steel, and it is impera- 
tive in the interest of world peace that 
we keep making it at the current rate, or 
even at a higher one. This is also vital to 
the prosperity of our own country. With 
a huge national debt, our industrial out- 
put must be maintained at a high level if 
we are to escape a major readjustment; 
and this, in turn, calls for a large and 
sustained output of iron and steel. 
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After a long period of testing and 
research application, the Hagan Corpo- 
ration has put in production a device 
by which physical motion can be re- 
corded through the medium of air pres- 
sure. Described as a new development 
in the field of instrumentation, the Mi- 
crotrans, as it is designated, translates 
physical movement of 0 to 0.25 inch 
into pneumatic pressure ranging from 
5 to 30 psi. According to the company, 
it is being used effectively in determin- 
ing the expansion of turbine rotors in 
relation to turbine casings. 





For smothering dip-tank and drain- 
board fires with carbon-dioxide gas, en- 
gineers of Walter Kidde & Company 
have developed an L-type Multijet Noz- 
zle that overcomes the objections of 
earlier equipment of this kind with its 
complicated overhead piping and horn- 





type nozzles that often interfered with 
the movements of conveyors and oper- 
ators. The new design permits instal- 
lation of inlet piping close to tank sides 
and has a flange to facilitate mounting 
on top of the reinforcing angle that is 
a feature of most tanks. It emits the 
gas in a fan-shaped blanket that hugs 
the liquid surface, a pattern that offers 
greater protection than did earlier sys- 
tems with more nozzles and piping. In- 


spection, maintenance, and cleaning like-- 


wise are simplified. 

Chevrolet has a new automobile ac- 
cessory that literally “‘borrows from 
Peter to pay Paul.’’ It’s a length of hose 
with the ends equipped so that it can be 
connected to the air valves of two tires. 
If you have a leaky tire it may serve to 
inflate it sufficiently to permit you to get 
to a service station by tapping a little 
air from the spare and each of the three 
sound tires. 

Engineers of the Goodyear Tire & 
Rubber Company have designed a con- 
veyor belt especially for the delivery of 
soupy materials that have a tendency 
to backwash when carried up inclines 
on smooth-surface belts. ‘To obviate 
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this and the resultant heavy wear and 
tear, the new conveyor is provided with 
closely spaced shevron-shaped ribs 4 
inch high. These trap the water and 
noticeably prevent concrete, wet sand, 
gold dredgings, etc., from slipping back- 
ward on gradients up to 20°. Because 
the curved ribs overlap one another, the 
return run over idlers is said to be 
smooth. The belt has a 5-ply rubberized- 
fabric body and a \4-inch top cover in 
addition to the ribs. It is made in 
widths of 30 to 48 inches in specified 
lengths. 





For the overhead distribution of steam, 
process liquids, oil, and viscous fluids 
that should be maintained at a specified 
temperature, Ric-wil Company is offer- 
ing heavily insulated piping ready for in- 
stallatiom First covered with any speci- 
fied insulation such as asbestos or cork, 
the surface is next machine coated with 
asphalt; tension wrapped with asphalt- 
saturated asbestos felt; again coated 
with asphalt; and given a final wrapping 
of aluminum or copper foil. In addition 





to this basic type, company makes sec- 
tions consisting of a pipe supported with- 
in an insulated pipe. Either may serve 
as the conduit for a process liquid while 
the other carries a heating or a cooling 
medium. Called Ric-wil Foil-clad, both 
kinds are made in 21-foot lengths. 





Animal, vegetable, or synthetic tex- 
tile fibers can, it is claimed, be accurate- 
ly measured and classified for fineness 
by the Micronaire, an instrument now 
being produced by The Sheffield Cor- 
poration. Compressed air is forced 


through a plug of fibers, and its re- 
sistance to the flow, an indication of 
its degree of fineness, is read from a 





scale calibrated in units that are stand- 
ard for the stock being checked. The 
company reports that a sample can be 
tested twice in two to three minutes, 
and that from 25 to 50 specimens can 








PORTABLE DOCK FOR FLYING BOATS 


The inflatable, rubberized-fabric dock with plywood decking shown here with a 
Mariner flying boat tied to it has been developed by the Navy Bureau of Aeronautics 
and the Goodyear Tire & Rubber Company to serve Navy seaplanes at advanced 
bases. It is made up of nine nylon-coated pontoons, each 25 feet long by 7 feet 
wide and containing four separate air chambers. They can be transported by plane 
and assembled in from four to six hours into a U-shaped structure 25 feet across 
and 103 feet long on the sides. It is large enough to accommodate one of the 
Navy's 72-ton Mars flying boats. Although intended primarily for mooring planes 
for loading and unloading, the new dock can be used for emergency plane repairs. 





be measured in the same length of time 
that one is classified by conventional 
laboratory methods and equipment. Re- 
petitive accuracy in the case of cotton, 
the textile fiber that varies most, is 
within 0.1 micrograms per inch. 

A troughing idler of an adjustable type 
that is said to increase the life of con- 
veyor belts has been announced by Kop- 
pers Company, Inc. With it, according 
to the manufacturer, it is virtually prac- 
ticable to make the installation fit the 
belt and to provide a shallow or deep 
trough, as may be required. The outer 
inclined pulleys are adjustable from 





slightly above the horizontal to a maxi- 
mum angle of 25°. All pulleys are lo- 
cated in the same vertical plane, and the 
outer ones are adjusted in a manner that 
maintains a constant gap between the 
ends of the horizontal and the inclined 
pulleys. This gap is kept down to a mini- 
mum to eliminate the possibility of belt 
damage through creasing or pinching. 
Idlers of the new design are said to be 
well suited for use at points where a 
conveyor changes from an inclined to a 
level path because they permit forming 
a vertical curve and depth of trough 
necessary to retain material without 
spillage and excessive belt stretch along 
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As the first step in Porto Rico’s $100,000,000 industrial-development program, the 
Porto Rico Water Resources Authority has undertaken the Caonillas hydroelectric 


and irrigation project to be built at an estimated cost of $10,000,000. 


The dam, 


which is now nearing completion, is 220 feet high, 780 feet long, and will create a 
reservoir with a storage capacity of 39,000 acre-feet. A tunnel driven through rock 
and nearly 2 miles long will convey the water to the power plant, which will have 
an installed capacity of 24,000 hp. This will bring the island's total annual produc- 
tion to 400,000,000 kw-hrs., enough to satisfy current requirements. At present, 
much of its power is still generated by steam plants burning fuel oil, which has to 
be imported and is expensive. The chief engineer of the Water Resources Authority 


is Carl A. Bock who was previously associated with the Tennessee Valley Authority. 





the edges. At both feed and discharge 
ends, an adequate number allows a belt 
to flatten gradually, thus not only pre. 
venting abrupt distortion but also re. 
ducing strain on the belt as it enters or 
leaves the idlers. 

Two lines of fast-drying marking inks 
in a wide range of colors have been an- 
nounced by Neehi Protective Coatings, 
Inc. They are intended primarily for 
color-code and specification marking by 
machine or by hand, stenciling, or spray 
gun. The inks, it is claimed, can be ap- 
plied on any material, including asphalt 
and creosoted surfaces, are waterproof, 
and resistant to oils, acids, and alkalies, 
They can be thinned for use with a pen 
point. 


























Tarpaulins used during the erection of 
buildings in inclement seasons of the 
year have lately received a ‘‘new look.” 
Bentek Corporation conceived the idea 
of fitting them with flexible-plastic win- 
dows to let in daylight. Several con- 
tractors in the New York area tried them 
this winter to complete housing projects 
and report that they expedite work be- 
cause they dispel the gloom that ‘has a 
depressing effect on men carrying on 
under cover of ordinary canvas en- 
closures and because they eliminate the 
use of shadow-casting electric lights that 
slow up operations. 





Houghto-Solv is the trade name of a 
new fuel-oil additive that has been pro- 
duced by E. F. Houghton & Company 
for the purpose of cleaning fuel-oil tanks 
and systems. The mixture is introduced 
into the storage tank in the ratio of one 
quart to 1000 gallons of oil and is said to 
remove all traces of sludge from tank to 
stack by making it a burnable part of 
the fuel. According to the manufac- 
turer, the solution also stops formation 
of soot which insulates boiler surfaces 
and cuts down heat values, is noncorro- 
sive and nontoxic, and meets all plant 
safety regulations. 





Electronic vulcanization of rubber 
with which The B. F. Goodrich Com- 
pany has been experimenting for several 
years has been adopted as standard 
practice by that concern for tubing, 
strip, thread, and other stock that can be 
run in a continuous line from an extrud- 
ing machine. As explained by Goodrich 
engineers, electronic-energy waves, 
traveling at a maximum speed of 186,000 
miles a second, agitate molecules in the 
rubber, causing internal friction that in- 
stantaneously generates a temperature 
of approximately 300°F. The process, it 
is claimed, considerably lessens materials 
handling during manufacture, improves 
the quality of the product, and in some 
cases has reduced the actual curing time 
from as much as 1% hours to two 
minutes! 
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New Rook on Pumps 


TECHNICAL book that covers a 
theoretical subject in an exhaustive 
manner yet presents the results in prac- 
tical form is always welcome. In this 
class is a recent book on the theory, de- 
sign, and application of centrifugal and 
axial flow pumps.. The progress in this 
field has been so rapid that almost all 
limitations on pressure, capacity, tem- 
perature, nature of liquid, and speed of 
operation have disappeared. Few if any 
of the books available on this subject 
give an adequate account of this progress 
or deal with the problems arising from 
new practices and uses of these pumps. 
For this reason Centrifugal and Axial 
Flow Pumps by A. J. Stepanoff will be of 
considerable interest to those who work 
in this field. 

Doctor Stepanoff, a development 
engineer for Ingersoll-Rand Company, 
is an authority on centrifugal pumps. 
He is a graduate of the University of 
California, having reeeived his Ph. D. 
from that institution in 1930. During 
the intervening years he has been active- 
ly engaged in the design and develop- 
ment of centrifugal pumps, work that in 
1932 earned for him the Melville Medal 
of the American Society of Mechanical 
Engineers. He is the author of many 
articles on various phases of centrifugal 
pumps, and his skill as a writer is at- 
tested to by three first prizes awarded to 
him in 1941, 1942, and 1943 for entries 
submitted to the Annual Engineering 
Essay Contest of the Hydraulic Insti- 
tute. 

Features of Doctor Stepanoff’s book, 
which make it especially valuable to de- 
sign and operating engineers, are the- 
oretical and experimental studies of such 
subjects as cavitation, operation outside 
the normal head-capacity and speed 
ranges, axial and radial thrust, the effect 
of stuffing boxes on the critical speed of 
pump shafts, the control of head-capaci- 
ty and brake-horsepower curves, and 
the pumping of viscous liquids. In ad- 
dition, the theoretical treatment of im- 
pellers for centrifugal, mixed-flow, and 
axial-flow pumps has been reduced to a 
simple diagram that is applicable to all 
three types—serving, in a sense, as a 
““Mollier Diagram” for these pumps. 
Considerable space is devoted to special 
problems of pump design and applica- 
tion, and numerous examples of modern 
pump designs and installations are given. 
Altogether, the book is sufficiently 
technical for the most exacting of design 
engineers, yet may be read with profit by 
those concerned with the practical solu- 
tion of pumping problems. 

Centrifugal and Axial Flow Pumps is 
published by John Wiley & Sons, Inc., 
New York, N. Y., price $7.50. It can be 
obtained from our Book Department, 
and Doctor Stepanoff has agreed to 
autograph copies, if desired. 
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Air passing into MICRO-KLEAN FILTER first 
hits the baffle; any moisture not deflected, 
enters... 
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MICRO-KLEAN fibre Longer cartridge life 3 
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Moisture then drains from non-wicking fibres 
into extra-large collection chamber, equip- 
ped with petcock drain. 


Standard Micro-Klean models handle 
volumes up to 80 cfm of free air and 
pressures up to 125 psi. They have 
been adopted as standard equipment 
on such widely divergent applications 
as pneumatic mine-equipment, pow- 
der dispensing devices, motor coach 
auxiliary air systems, spray painting 
systems, air instruments, etc. For 
more information, attach coupon to 
your letterhead. 


Cuno Engineering Corporation } 

179 South Vine St., Meriden, Conn. j 
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(M YOUR MAN. 


FOR THE FASTEST WAY 
TO LAY PIPE... WITH 
MINIMUM LABOR COSTS! 


ON “VIC VICTAULIC” at the right 
you can see the two-bolt simplicity 
of Victaulic Couplings that saves 
valuable man-hours and labor costs 
on installation of any piping system! 
Just a few turns of a standard 
T-wrench buttons up the two 
half-housings of Victaulic Couplings 
... with no specially trained or 
skilled labor needed! 

ALSO, THESE FEATURES are built 
into every Victaulic-coupled piping 
system: flexibility that automatically 
allows for contraction or expansion, 
lessens need for expensive bends: 
and fittings...a union at every joint 
for easier, quicker repairs or 

salvage...positive-locked joints that 
can’t pull out or blow off! 

WHAT’S MORE, Full-Flow 
Victaulic Elbows, Tees and other 
FITTINGS increase pipe-line 
delivery at lower pumping costs! 

REMEMBER, TOO—the new 
“‘Vic-Groover”’ grooves pipe ends 
with half the effort and twice as fast 
as ordinary pipe threaders! 

WRITE TODAY for Victaulic 
Catalog and Engineering Manual 
No. 44...and for the new “Vic- 
Groover” Catalog No. VG-47. 





SELF-ALIGNING PIPE COUPLINGS 


I 


EFFICIENT FULL FLOW FITTINGS SIZES—3/4” THROUGH 60” 


VICTAULIC COMPANY OF AMERICA 


30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 


Victaulic, Inc., 727 W. 7th St., Los Angeles 14, Calif. 
Victavlic Company of Canada, Ltd., 200 Bay St., Toronto 1 
For export outside U. S. and Canada: PIPECO Couplings and Fittings: 
Pipe Couplings, Inc., 30 Rockefeller Plaza, New York 20, N. Y. 
Copyright 1948, by Victaulic Co. of America 
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Industrial Literature 


Norton Company, Worcester 6, Mass., 
has issued a folder describing its chemically 
balanced alloy of boron and iron for use in 
adding boron to steel and cast iron. 


Typical applications of flexible couplings 
and recommended maintenance procedures 
are set forth in a 24-page booklet issued by 
the American Flexible Coupling Company, 
Erie, Pa. Book shows how misalignment be- 
tween machines may be ignored if flexible 
couplings are used. 


Baldwin Locomotive Works has issued a 
12-page bulletin covering its line of bending 
rolls, flanging and crimping presses, and 
plate planers. The bulletin contains photo- 
graphs and descriptions of the various types 
and may be obtained by writing to the 
company at Eddystone, Pa. 


Pipe conveyors and accessories are de- 
scribed in a 40-page catalogue issued by 
Hapman Conveyors, Inc., 2405-12 West 
MecNichols Road, Detroit 21, Mich. Engi- 
neering drawings of typical systems for the 
handling of flour, dust, coal, sand, lead, 
sludge, and other materials are included in 
the bulletin, copies of which will be sent on 
request. 

Sarco Company, Inc., Empire State 
Building, New York 1, N. Y., will send upon 
request Catalogue No. 900 which describes 
the firm’s new-model steam-and-water 
mixer. The device is of the injection type 
and is designed to provide hot water at 
locations remote from general hot-water 
systems or to act as a booster heater to pro- 
vide higher-temperature water. 

A bulletin describing nonrotating air 
motors is available from The Bellows Com- 
pany, Akron, Ohio. This type of motor con- 
sists of a cylinder containing an air-operated 
piston that provides pulling, pushing. or 
lifting power. It is applicable to machine 
tools and to a variety of other industrial 
machinery. 

Cerro de Pasco Copper Corporation, 40 
Wall Street, New York 5, N. Y., has pub- 
lished the first of a series of data sheets con- 
taining information and illustrations on the 
applications and uses of their low-melting- 
point alloys. The sheets are in loose-leaf 
form and will be sent on request to inter- 
ested persons. 

Multicircuit unit substations are de- 
scribed in a 16-page bulletin recently issued 
by Allis-Chalmers Company. The bulletin 
gives details of construction of oil-filled, 
liquid-filled, and dry types of transformers, 
as well as of load-ratio equipment and metal- 
clad switchgear. Copies of Bulletin 11B6935 
may be had from the company at Mil- 
waukee 1, Wis. 

Volume 4, Number 10 of the Eutectic 
Welder contains a condensation of a survey 
covering the weldability of several thousand 
commercial alloys. Different kinds of welds 
are given, together with the metals and al- 
loys commonly used in making them and the 
heat range permissible. The layout is such 
that it can be hung up like a wall chart. 
Copies will be sent upon request to Eutectic 
Welding Alloys Corporation, 40 Worth 
Street, New York 13, N. Y. x 

Ingersoll-Rand Company, 11 Broadway, 
New York 4, N. Y., has issued a bulletin 
describing its line.of high-pressure, multi- 
stage, centrifugal pumps. These are of the 
horizontal, single-suction, combination’ tur- 
bine and volute type, and may be used for 
boiler-feed service, for draining deep mine 
shafts, and for other purposes. They may be 
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driven by an electric motor, by a steam tur- 
bine, or by an internal-combustion engine. 
The bulletin may be obtained by requesting 
Form 7153 from the company. 


Nugent oiling devices for engines, pumps, 
compressors, presses, and other types of ma- 
chinery are described in Bulletin 15 released 
by Wm. W. Nugent & Company, Inc. Oilers 
for crankpins, crosshead guides and pins, 
eccentrics, knuckle joints, main bearings, 
and fly wheels and clutches are among the 
many described and illustrated. A copy of 
the publication may be obtained by address- 
ing the firm at 410-12 North Hermitage 
Avenue, Chicago 22, III. 


Cochrane Corporation, Seventeenth 
Street & Allegheny Avenue, Philadelphia 32, 
Pa., has issued a 20-page bulletin on high- 
pressure condensate-return systems. Tech- 
nical material on turbulent versus laminar 
steam flow and on the effects of air and con- 
densate films on heat-exchange character- 
istics are given, as well as case histories of 
typical installations in heating, cooking, 
drying, and pressing operations. 

Adhesives, sealers, and coatings designed 
for automotive, aviation, shipbuilding, and 
similar industries are discussed in a 28-page 
brochure offered by the Minnesota Mining 
& Manufacturing Company, St. Paul, Minn. 
Pictured and described are bonding opera- 
tions such as plywood to metal and vinyl 
sheeting to wood; sealing operations in- 
volving aircraft cabins, automobile bodies, 
and boat decks; and protective and anti- 
corrosion coatings for metal. 





SUBZERO MATTRESS 


One of 200 air mattresses produced by 
Goodyear Tire & Rubber Company for 
the Army's survival test conducted in 
Alaska where winter temperatures go 
down to as low as minus 7O°F. Be- 
cause ordinary rubber-compounded 
materials become brittle and useless 
under such conditions, the pad is made 
of ¥ nylon fabric impregnated with 
specially developed rubber. When in- 
flated, the 27x76-inch mattress weighs 
only 2 pounds. 


May, 1948 








A Dependable Formula 


For Pipe Lines In The 
Mining Field 


NAYLOR Light-weight PIPE 
PLUS 
NAYLOR Wedge-Lock COUPLINGS 
EQUALS 


Stronger, Safer, More Economical Pipe Lines 
For Both High and Low Pressure Service 


Sizes from 4 to 30 inches in diameter 


(127) Apv. 21 













































F or seventy-five years Lake Shore 
Engineering Company has pioneered in 
the field of custom engineered mining 
equipment. Our wide experience in engi- 
neering and manufacture is available to 
help you solve your equipment problems. 
Built by men who know, understand, and 
live mining, Lake Shore equipment is 
serving the world. Write today for de- 
scriptive catalogs and literature. 





aluminum and 
or riveted, ¢ 
















ments. 






















4 Three-way or five-way trestle dump 
cars. Dumps over both sides, end 
and both corners. A time saver on 
stockpiling. 


Man and material, sinking, sub- 
level and cargo hoists. All latest 
improvements for maximum effi- 
ciency and safety, engineered to fit 
any requirement. Sizes to 10-ft. 
diameter. 





4 Full line of carrying sheaves, rubber 
lined idler sheaves, split type and rotating 
shaft head sheaves. Cast iron, plate steel, 
or plate aluminum construction. Wide 
range of sizes. 






























4 Famous LoHed tram cars for 
economic hauling of ore and rock, 
Suitable for all dumping systems. 








4 Open, semienclosed and 
fully enclosed designs of all 
types cages, steel and alumi- 
num and steel construction. 
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